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Experimental 

Crystal data 

C40H60O5S 
M, = 652.98 
Monoclinic, P2 1 
a = 18.2082 (19) A 
b = 10.6028 (11) A 
c = 20.287 (2) A 
B = 93.003 (2)° 

Data collection 

Bruker SMART CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 1998) 

Tmin = 1, T max = 1 

Refinement 

R[F 2 > 2a(F 2 )} = 0.069 
wR(F 2 ) = 0.203 
S = 1.08 

13182 reflections 
829 parameters 
53 restraints 



V = 3911.2 (7) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.12 mm -1 
T = 293 K 

0.32 x 0.28 x 0.23 mm 



21496 measured reflections 
13182 independent reflections 
7458 reflections with / > 2a(I) 
R iM = 0.045 



H-atom parameters constrained 
A/w = 0.88 e A~ 3 
Aa™ = -0.35 e A~ 3 
Absolute structure: Flack (1983), 

5058 Friedel pairs 
Flack parameter: —0.12 (12) 



The asymmetric unit of the title compound, C 4 ()H 60 O 5 S, 
comprises two diastereomers related, except for the chiral 
camphor groups, by a pseudo-inversion centre. In both 
diasteromers, the camphor sulfate moiety maintained the 
absolute configuartion (R,S) of the precursor. However, the 
absolute configurations at the methine C atoms are of opposite 
chirality. Both molecules reveal intramolecular O— H- ■ O 
hydrogen bonds, whereas van der Waals interactions define 
the crystal packing. 

Related literature 

The title compound is a potential ligand for the investigation 
of ring-opening polymerization of lactides. Poly(lactide) and 
poly(e-caprolactone) and their copolymers are the most 
promising biodegradable and biocompatible synthetic 
macromolecules. Due to the advantages of well controlled 
molecular weight and low polydispersity, many metal 
complexes have been used, see: Wu et al. (2006). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


01-HL4-03 


0.82 


2.23 


2.974 (6) 


152 


OIA-HIAA- ■ 03A 


0.82 


2.20 


2.957 (6) 


153 



Data collection: SMART (Bruker, 1998); cell refinement: SAINT- 
Plus (Bruker, 1998); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and PLATON (Spek, 2009). 

We thank the National Natural Science Foundation of 
China (No. 21071069) and the Scientific Research Foundation 
for Returned Overseas Chinese Scholars, State Education 
Ministry, for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2372). 
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Acta Cryst. (2012). E68, o93 [ doi:10.1107/S1600536811052664 ] 

2,4-Di-tert-butyl-6-[(/?/5)-l-(3,5-di-tert-butyl-2-hydroxyphenyl)ethyl]phenyl [(ll?,4S)-7,7-dimetliyl- 
2-oxobicyclo[2.2.1]heptan-l-yl]methanesulfonate 

C. Wang and J. Wu 
Comment 

Poly(lactide) and poly(e-caprolactone) and their copolymers are the most promising biodegradable and biocompatible syn- 
thetic macromolecules. Due to the advantages of well controlled molecular weight and low polydispersity (PDI), many 
metal complexes have been used (Wu et at, 2006). In the present study, we report a structure which is a potential ligand for 
the investigation of ring-opening polymerisation of lactides. Camphor sulfate moiety mentains R,S configuration and the 
chiral centre at methine atoms C7 and C7A are of opposite chirality. Thus, there are two diastereomers in one unsymmetrical 
unit with the absolute configurations (R, R, S) and (S, R, S) respectively (Scheme and Fig. 1). The bond lengths and angles 
are within normal range. There are two intramolecular hydrogen bonds of 02 — Hla — 03 and 02a — Hlaa — 03a (Table 
1 and Fig. 1). 

Experimental 

6,6'-(ethane-l,l-diyl)bis(2,4-di-tert-butylphenol)(4.38 g, 10 mmol) and triethylamine (14 mL, 100 mmol) were dissolved 
in 100 mL of dichloromethane. (/?,,S)camphor sulfonyl chloride (2.76 g, 11 mmol) in dichloromethane (20 mL) was added 
dropwise into the above solution at 273 K for about 1 h. Then, the resulting mixture was stirred for 24 h while the temperature 
was increased to room temperature. The solution was fdtered, and the filtrate was washed with 50 mL of water three times. 
The dichloromethane layer was collected and dried over anhydrous MgS04 and filtered through Celite again to remove 
MgS04. The resulting fdtrate was then dried under vacuo, and the residue was recrystallised by slow cooling of a acetonitrile 
solution. 

Refinement 

PLATON/ADDSYM (Spek, 2009) suggested an inversion symmetry. However, this was rejected, since the two molecules 
in one asymmetric unit are diastereomers and related by pseudo-inversion centre. Due to disorders of tert-butyl groups, 53 
restrains were applied. 

The C-bound H atoms were placed at calculated positions and were treated as riding on their parent C atoms with C — H= 
0.95 A. The O-bound H atom was located in a difference Fourier map, and refined with distance restraints of O — H = 0.84 
(2) A. 

Figures 

Fig. 1 . The structure of (I) with the two molecules in an asymmetric unit showing displace- 
ment ellipsoids drawn at the 30% probability level. Intramolecular hydrogen bonds are shown 
(in dashed lines). 
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2,4-Di-ferf-butyl-6-[(K/S)-1 -(3,5-di-ferf-butyl-2- hydroxyphenyl)ethyl]phenyl [(1 fl,4S)-7,7-dimethyl-2- 
oxobicyclo[2.2.1]heptan-1- yl]methanesulfonate 



Crystal data 




C40H60O5S 


^(000) = 1424 


M r = 652.98 


D x = 1.109 MgnT 3 


Monoclinic, P2\ 


Mo £<x radiation, X = 0.71073 A 


Hall symbol! P 2yb 


Cell parameters from 5452 reflections 


a = 18.2082 (19) A 


9 = 2.2-24.4° 


b = 10 6028 A 


ii — fl 1 1 m m ' 
u, — II1II1 


c = 20.287 (2) A 


7=293 K 


(3 = 93.003 (2)° 


Block, colorless 


V= 391 1 ? <1\ A 3 


0.32 x 0.28 x 0.23 mm 


Z= 4 




Z)ata collection 




Bruker SMART CCD area-detector 


13182 independent reflections 


diffractometer 


Radiation source: fine-focus sealed tube 


7458 reflections with / > 2a(7) 


graphite 


R mt = 0.045 


phi and co scans 


Qmax = 26.1°, 0 m i n = 2.0° 


Absorption correction: multi-scan 


h = -22^22 


(SADABS; Bruker, 1998) 


^min — 1 ) ^max — 1 


* = -13-»12 


21496 measured reflections 


l = -2l->25 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.069 

wR(F 2 ) = 0.203 
S = 1.08 

13182 reflections 
829 parameters 
53 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 2 ) + (0.1P) 2 + 0.020P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.88 e A~ 3 
Ap m in = -0.35 e A~ 3 

Absolute structure: Flack (1983), 5058 Friedel pairs 
Flack parameter: -0.12 (12) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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p/i p 1 o pin 
C4 — C 1 s — C20 


line //r\ 

110.3 (0) 


pi n pin TJ 1 n A 

cis — ciy — HiyA 


1 nn c 


pi n Pin UlflD 

cis — ciy — Hiyts 


1 nn c 


U1HA pin uinD 

HiyA — ciy — Hiyts 


1 nn c 


pio pin ump 

cis — ciy — Hiyc 


1 nn c 


uiha pin m np 

HiyA — ciy — Hiyc 


1 nn c 


uiiiD pm ump 

h i y d — c i y — h i y c 


1 nn c 


pint pmA mflTTj 

C 1 SA — C i y A — H i y i) 


1 nn c 


pint pmA umc 

c i s a — c i y a — h i y t 


1 nn c 


m nTTi pmA mnr; 

ti i y u — c i y a — ti i yt 


1 nn c 


Pint A m O.T7 

C 1 SA — C i y A — ti 1 y r 


1 nn c 


m OTTi pinA umc 

ti i y u — c i y a — ti i yr 


1 nn c 


umc pmA tji nc 

Hiyb — ciyA — Hiyr 


1 nn c 


pi o a pin a Tjin a 
C 1 SA — C2U A — H20 A 


1 nn c 


pi o a pin a Tjinr> 
C 1 SA — C2U A — H20B 


1 nn c 


unn a pin a TjinD 
H20A — C20A — H20B 


1 nn c 


pi o a pin a Tjinp 
C 1 SA — C20 A — H20C 


1 nn c 


inn a pnn a TTinp 
H2UA — C20A — H2UC 


1 nn c 

ioy.5 


TTino Pin a TTinp 
H20B — C20A — H2UC 


ioy.5 


pi o pin mnr"\ 
C 1 s — C20 — H20D 


1 nn c 


pi o pin unnc 
C 1 5 — C20 — H20b 


1 nn c 


rnnn pin unnc 
H20D — C20 — H20b 


1 nn c 


pi o pin TTinir 
C 1 5 — C2U — H20F 


ioy.5 


tnnn pin nine 
H20D — C20 — H20r 


1 nn c 


mnc pin mnc 
H20b — C2U — H20r 


1 nn c 


P1 O A P11 A m 1 A 

CISA — C21A — H21A 


1 nn c 


pint P11 A TJ11D 

C 1 SA — C2 1 A — til 1 D 


1 nn c 


UTl A P11 A TJ1ID 

H21A — C21A — H21B 


1 nn c 


pint P11 A IIT1P 

CISA — C21A — H21C 


1 nn c 


m 1 a pn a imp 
H21A — C21A — H21C 


1 nn c 


U11D P11 a imp 

til 1 D — C2 1 A — til 1 C 


1 nn c 


pio pi 1 uTin 
Cis — C21 — H21D 


1 nn c 


pi n PI 1 tji 1 tj 

CIS — C21 — H21b 


1 nn c 


rrni n P11 TJ1 1 IT 

til 1 U — C2 1 — til 1 b 


1 nn c 


pi n PI 1 TJ11TT 

CIS — C21 — H21r 


1 nn c 


TT11T~V P11 TT11T7 

til 1 D — C2 1 — til 1 1 


ioy.5 


H21E— C21— H21F 


ioy.5 


C25A— C22A— C23A 


i22.y (y) 


C25A— C22A— C10A 


112.6(6) 


C23A— C22A— C10A 


113.6(7) 


C25A— C22A— C24A 


104.8(10) 



tji n a pinA uinD 
HiyA — CiyA — Hiyts 


1 nn c 

ioy.5 


pio a pm a ump 
C3sA — C3yA — HiyC 


1 nn c 

ioy.5 


tji n a pmA ump 

HiyA — CiyA — Hiyc 


1 nn c 

ioy.5 


Tjmr> pmA ump 
HiytS — CiyA — Hiyc 


1 nn c 

ioy.5 


pio pm TjmT~\ 
Cis — Ciy — HiyD 


1 nn c 

ioy.5 


pio pm Tjmrr 
Cis — Ciy — Hiyb 


1 nn c 

ioy.5 


umn pm uinc 

Hiyu — ciy — Hiyb 


1 nn c 

ioy.5 


pio pm umc 
Cis — Ciy — Hiyf 


1 nn c 

ioy.5 


umn pm umf 

Hiyu — ciy — Hiyf 


1 nn c 

ioy.5 


tji nu pm umc 

Hiyb — ciy — Hiyf 


1 nn c 

ioy.5 


pio p/in TJyin A 

Cis — C40 — H40A 


1 nn c 

ioy.5 


pio p^n u/inD 
Cis — C40 — H40B 


1 nn c 

ioy.5 


uyinA p/in u/inD 
H40A — C40 — H40B 


1 nn c 

ioy.5 


pio p^n Tj/inp 
Cis — C40 — H40C 


1 nn c 

ioy.5 


uyinA p^in Tj/inp 
H40A — C40 — H40C 


1 nn c 

ioy.5 


u/inD p^in tj a np 
H40B — C40 — H40C 


1 nn c 

ioy.5 


pioa pinA Tj/inTTt 
CiSA — C40A — H40D 


1 nn c 

ioy.5 


PIOA pinA TJAr\U 

CiSA — C40A — H40b 


1 nn c 

ioy.5 


Tj/inTTt pinA UAr\u 
H40U — C40A — H40b 


1 nn c 

ioy.5 


PIOA pjnA TJ/tnTT 

CiSA — C40A — H40r 


1 nn c 

ioy.5 


Tj/inTTt pjnA Tj/inf 
H40U — C40A — H40r 


1 nn c 

ioy.5 


UAr\u pinA Tj/inf 
H40b — C40A — H40r 


1 nn c 

ioy.5 


P11 PIC TJI C A 

C22 — C25 — H25A 


1 nn c 

ioy.5 


P11 P1C TJ1CO 

C22 — C25 — tiliti 


1 nn c 

ioy.5 


TJ1CA PIC TJ1CT3 

H25A — C25 — H2jrs 


1 nn c 

ioy.5 


P11 PIC T TI CP 

C22 — C25 — H25C 


1 nn c 

ioy.5 


TJ1CA PIC TJ1CP 

H25A — C25 — H25C 


1 nn c 

ioy.5 


TJ1CT3 PIC TJ1CP 

tiliti — C25 — H25C 


1 nn c 

ioy.5 


P11 P1I TJ1/1 A 

C22 — C24 — H24A 


1 nn c 

ioy.5 


P11 P1| TJ1/1T3 

C22 — C24 — H24B 


1 nn c 

ioy.5 


TJ1/1 A P1| TJ1/1T3 

H24A — C24 H24B 


1 nn c 

ioy.5 


P11 P1/1 TJ1/1P 

C22 — C24 — H24C 


1 nn c 

ioy.5 


TJ1/1 A PI/1 TJ1/1P 

H24A — C24 H24C 


1 nn c 

ioy.5 


TJ1/1T3 PI/1 TJ1/1P 

H24B — C24 — H24C 


1 nn c 

ioy.5 


P11 A P11 A TJIITTt 

C22A — C2iA — H2iU 


1 nn c 

ioy.5 


P11 A P11 A TJ11TT 

C22A — C2iA — H2ib 


1 nn c 

ioy.5 


tjiit^ pn a imc 
H2iU — C2iA — H2ib 


1 nn c 

ioy.5 


P11 A P11 A TJ1 1 T7 

C22A — C2iA — H2ir 


1 nn c 

ioy.5 


TJIIT^ P11 A TJ11T7 

H2iU — C2iA — H2ir 


1 nn c 

ioy.5 


TJIITT P11 A TJ11T7 

H2ib — C2iA — H2ir 


1 nn c 

ioy.5 


P11 A PI/1 A TT1/1TA 

C22A — C24A — H24U 


1 nn c 

ioy.5 


P11 A PI/1 A TJ1/1TT 

C22A — C24A — H24b 


1 nn c 

ioy.5 


TJI/ITTt PI/1 A TJI/ITT 

H24D — C24A — H24b 


1 nn c 

ioy.5 


C22A— C24A— H24F 


109.5 


H24D— C24A— H24F 


109.5 


H24E— C24A— H24F 


109.5 


C22A— C25A— H25D 


109.5 


C22A— C25A— H25E 


109.5 


H25D— C25A— H25E 


109.5 
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/""") 1 * POO * PO/I A 

CZ3A — CZZA — CZ4A 


at a /n\ 
92. U (9) 


POO A nc A TUOCT7 

CZZA — CZjA — hlZjr 


1 AA Q 


C 1 U A — CZZ A — CZ4A 


1 A"7 A //CA 
1U /.U (0) 


I ITCH nr A TJOCT7 

HZdu — CZjA — hlZjr 


1 AA Z 


PTC poo 

CZj — CZZ — CZ3 


1 n /i /o\ 
122.4 (6) 


| n<C POC A TUOCT7 

HlDh — CZjA — hlZjr 


1 AA Z 


P7S en no 


111.4 (/J 




1 \Jy . J 


C23 — C22 — CIO 


112.6 (6) 


C22 — C23 — H23B 


109.5 


C25 — C22 — C24 


105.2 (9) 


H23A — C23 — H23B 


109.5 


C23 — C22 — C24 


93 3 (9) 


C22 — C23 — H23C 


109.5 


CIO — C22 — C24 


109.3 (6) 


H23A — C23 — H23C 


109.5 


C29A — C26A — C27A 


110.4 (5) 


H23B — C23 — H23C 


109.5 


r\A c 1 pt p 1 T 
U4 b 1 — U2 — C 1 i 


1 AO C //I \ 

— IUo.j (4) 


PI A P A A PICA P1A A 

CoA — C4 A — C 1 o A — C2U A 


— IZO.3 (o) 


pt c 1 pt n i 
(Jo — S 1 — U2 — C 1 o 


01 C //1\ 

21.5 (4) 


PC A P/1 A PICA pin A 

CjA — C4A — C 1 o A — C2U A 


j3.o (y) 


pt 1 c 1 pt p 1 1 
Col — a 1 — U2 — C 1 0 


liD.y (4) 


PC p^i pi o pi 1 
Cj — C4 — C 1 5 — C2 1 


n c /i a\ 
/ I.J (1U) 


PT A CI A PT A PIT A 

Oo A — b 1 A — U2 A — C 1 o A 


— Zy.o (4) 


PI P A PIC PT1 

Co — C4 — C 1 6 — C2 1 


AA 1 /A\ 

-yy.i {y) 


P/1 A CIA PT A pn A 

U4 A — b 1 A — U2 A — C 1 o A 


yy.y (4) 


PC P/1 P10 pm 

Cj — C4 — C 1 5 — C 1 9 


-lOO.D {/) 


PT1 A CI A PTA PI1 A 

Co 1 A — b I A — U2 A — C I o A 


— 144. y (4) 


pi p/i no pin 
Co — C4 — C 1 5 — C 1 V 


1 /Z O /A\ 

lo.o (y) 


A~*1 A 1^1 A r^T A CI A 

C*1A — CIA — CZA — CoA 


— 1 /o. / (4J 


r^c f^A ric r*nr\ 
C J — C4 — C 1 0 — CZU 


AH A /OA 

—4 /.u (y ) 


p/: a p 1 a pt a pt a 
Co A — C 1 A — C2 A — CoA 


/I 1 /"7\ 

4.3 (7) 


pi p/i pi o nn 
Co — C4 — C 1 S — C2U 


130.4 (/) 


A1 A P 1 A PTA n A 

C*1A — CIA — CZA — C14A 


0.4 (7) 


P11 A P1AA A^T> A PTCA 

CI 1 A — C1UA — CZZA — CZjA 


0.0 (13J 


p/: a p 1 a pt a n a a 
Co A — C 1 A — C2 A — C 1 4 A 


-1 /O.O ( j) 


PA A p 1 A A POT A PICA 

C9A — C 1 OA — C22A — C2 j A 


1 HZ 1 A\ 

-1 /j.3 (1U) 


p 1 p 1 pt pt 
<J 1 — CI — C2 — Co 


1 *7fl 1 //I \ 

i /y.i (4) 


P11A P1AA PTAA PT1A 

CI 1 A — C10A — C22A — C2oA 


no o c\ a\ 
— 13o.o (1U) 


p/; pi / ' T pt 
Co — C 1 — C2 — Co 


-1.0(7) 


PAA P1AA PT>A PITA 

C9A — CI OA — C22A — C2JA 


3y.3 (1Z) 


P1 P 1 PT P 1 /I 

Ol — CI — C2 — C14 


O O /"7\ 

-2.2 (7) 


P11A P1AA PTAA pTA A 

Cll A — C 1 OA — C22 A — C24 A 


ni i /a\ 

izi.3 (y) 


p/: p 1 pt p 1 
Co — C 1 — C2 — C 1 4 


1 nn n fz\ 
1 / /. / (j) 


PAA p 1 A A PT)A pTA A 

C9A — C 1 OA — C22 A — C24 A 


C(\ C /1 A\ 

-oU.o (1U) 


PI A PT A PT A P/1 A 

C 1 A — C2 A — CI A — C4 A 


-2.1 (8) 


PA P1A m PTC 

C9 — C 1 0 — C22 — C2 j 


11j.3 (1U) 


PI A A PT A PT A P/1 A 

C 1 4 A — C2A — CI A — C4 A 


1 /O.O (j) 


P11 p 1 a PTC 

Cll — C10 — C22 — C2S 


/"O A C\ 1 \ 

—00.4 (11) 


pi pt pt p/i 
C 1 — C2 — Co — C4 


-1.5 (8) 


PA p 1 A PTT PIT 

C9 — C 1 0 — C22 — C20 


— Zo. / (1Z) 


p 1 /i pt pt p/i 
C 1 4 C2 — C 0 — C4 


1 *7A O 

i /y.o pj 


P11 p 1 A PTT PT1 

Cll — C 1 0 — C22 — C2o 


i4y.o (y) 


PT A pt A P/1 A pc A 

C2A — Co A — C4A — CoA 


-0.5 (8) 


PA P1A PTT pi A 

C9 — C 1 0 — C22 — C24 


1 TO A ZO\ 

— izo.y (0) 


PT A PT A PA A p| OA 

C2A — Co A — C4A — C 1 oA 


1 *7A 1 

1 /y.3 (o) 


P11 P1A PTT P1A 

Cll — C 1 0 — C22 — C24 


AH A A\ 
4/.4 (1U) 


pt pt p/i pc 
C2 — Co — C4 — CD 


3.7 (8) 


P11 A PI 1 A PT/T A PTA A 

CI 1 A — C12A — C26A — C29A 


1 AH 1 (Z\ 
14/. 1 {J) 


r^T d C^A C ' 1 Q 

CZ — Co — C4 — C 1 5 


1 "7G ^ 


P11A PITA PT^A /^OQA 

C 1 o A — C 1ZA — CZOA — CZVA 


-jo A (H\ 

-32.4 (7) 


PI A P/1 A PC A P/; A 

Co A — C4A — CjA — CoA 


1.3 (8) 


P11 A PI 1 A P1A A PITA 

CI 1 A — C12A — C26A — C2 /A 


oo a { a\ 
—55.4 (6) 


pi Q A P/1 A PC A P/: A 

ClsA — C4A — CjA — CoA 


—1 /o.o (j) 


piqa pn a pt/:a pita 
CloA — C12A — C26A — C2 /A 


AT T { a\ 
92.2 (6) 


pi p/i pc p/: 
Co — C4 — Cj — Co 


-3.0 {&) 


P11 A PITA PT/; A PTOA 

CI 1 A — C12A — C26A — C2aA 


TA A 

29.0 (/) 


pi o p/i pc p/; 
C 1 6 — C4 — C j — Co 


1 *7A 

i /y.o pj 


PITA PITA P1AA PTOA 

C 1 o A — C 12A — C26A — C25A 


1 CA A /C\ 

-15U.4 (D) 


p/i pc p/; pi 
C4 — Co — Co — C 1 


1.3 (8) 


P11 PIT PT/; PTA 

C 1 1 — CI 2 — C26 — C29 


a a 1 1 a\ 
99.1 (6) 


p/i pc p/; p"7 
C4 — Cj — Co — C / 


1 *7A O 
— 1 /y.O {D) 


P1T P1T PT/; PTA 

C 1 o — C 1 2 — C26 — C29 


OA A 
-50.9 \t) 


p 1 pi p/; pc 
Ul — CI — Co — Co 


1 *7A A //I \ 

—i /y.u (4) 


P11 P1T pt/; PTO 

Cll — C12 — C26 — C25 


1 TO 1 i£L\ 

— 105. 1 (6) 


PT pi p/; pc 
C2 — CI — Co — Cj 


1.1 (7) 


P1T P1T PT/; PTO 

C 1 0 — C 1 2 — C26 — C2s 


A T A ZO\ 

42. U (5) 


P1 pi p/; p~7 
Ul — CI — Co — C/ 


O 1 /"7\ 

2.1 (7) 


P11 P1T PT/; PT"7 

Cll — C12 — C26 — C2 / 


TA A ZO\ 

— 2u.y (s) 


PT pi p/; p~7 
C2 — CI — Co — C / 


i nn q i a \ 
-1 / /.6 (4) 


P1T P1T PT/; PT"7 

C 1 0 — C 1 2 — C26 — C2 / 


1 ca 1 //;\ 
IjV.1 (6) 


P/1 A PC A P/: A P1 A 

C4 A — CoA — CoA — C 1 A 


U.6 (6) 


PTA c 1 A pt 1 A pt T A 

UoA — blA — Col A — Co2A 


1 CO O i A \ 

1D6.6 (4) 


P/1 A PC A P/; A P"7 A 

C4A — CoA — CoA — C / A 


1 "7n c /c\ 
— 1 /9.5 (D) 


P./1A CIA PT1A PTTA 

U4A — blA — Col A — Co2A 


t/; A /c\ 
26.9 p) 


P1 A P1 A P/C A PC A 

U1A — CIA — CoA — CoA 


179.5 (4) 


PT A CIA PT1A PTTA 

U2A — blA — C31A — Co2A 


-86.7 (4) 


C2A— CIA— C6A— C5A 


-3.6 (7) 


04— SI— C31— C32 


-47.6 (5) 


OlA— CIA— C6A— C7A 


-0.3 (7) 


03— SI— C31— C32 


-178.8(4) 


C2A— CIA— C6A— C7A 


176.6 (4) 


02— SI— C31— C32 


67.2 (4) 


C5— C6— C7— C30 


-25.0 (6) 


SI— C31— C32— C33 


-144.4 (4) 


CI— C6— C7— C30 


153.9 (5) 


SI— C31— C32— C38 


101.6 (5) 
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C5— C6— C7— C8 99.5 (6) 

CI— C6— C7— C8 -81.6(6) 

C5A — C6A — C7A — C30A 25.3 (6) 

CIA— C6A— C7A— C30A -154.9 (5) 

C5A— C6A— C7A— C8A -98.7 (6) 

CIA— C6A— C7A— C8A 81.1 (6) 

C30— C7— C8— C13 -69.5 (7) 

C6— C7— C8— C13 162.6(5) 

C30— C7— C8— C9 101.0(6) 

C6— C7— C8— C9 -26.9 (7) 

C30A— C7A— C8A— C13A 70.8(7) 

C6A — C7A — C8A — C 1 3 A -162.2(5) 

C30A— C7A— C8A— C9A -106.3 (6) 

C6A— C7A— C8A— C9A 20.7 (7) 

C 1 3 A — C8A — C9A — C 1 OA -2.2(8) 

C7 A — C8 A — C9 A — C 1 OA 175.1 (5) 

CI 3 — C8 — C9 — CIO 0.1 (9) 

C7— C8— C9— CIO -170.8 (5) 
C8 A— C9 A— C 1 0 A— C 1 1 A 1.1 (9) 

C8 A — C9 A — C 1 OA — C22 A -179.3 (6) 

C8— C9— C 1 0— C 11 3 . 3 (9) 

C8— C9— CIO— C22 179.7 (7) 

C9 A — C 1 OA — C 1 1 A — C 1 2 A 0.2(9) 

C22A— C10A— C11A— C12A 178.4(6) 

C9— CIO— Cll— C12 -2.4(10) 

C22— CIO— Cll— C12 -178.8(7) 

C10A— Cll A— C12A— C13A 3.6(8) 

C10A— C11A— C12A— C26A -175.9(6) 

CIO— Cll— C12— C13 -1-7(9) 

CIO— Cll— C12— C26 178.3 (6) 

C9 A — C8 A — C 1 3 A — C 1 2 A 6.6(8) 

C7 A — C8 A — C 1 3 A — C 1 2 A -170.6(5) 

C9 A — C8 A — C 1 3 A — 02 A -179.2(5) 

C7 A — C8 A — C 1 3 A — 02 A 3.6(7) 

C11A — C12A — C13A — C8A -7.1(8) 

C26A— C12A— C13A— C8A 172.3 (5) 

C11A— C12A— C13A— 02A 178.9(5) 

C26A— C 1 2 A— C 1 3 A— 02A - 1 . 6 (8) 

SI A — 02A — C13A — C8A 87.8(5) 

S1A— 02A— C13A— C12A -97.8(5) 

C9— C8— C13— C12 -4.6(8) 

C7— C8— C13— C12 165.9(5) 

C9— C8— C13— 02 -179.7 (5) 

C7— C8— CI 3— 02 -9.1 (8) 

Cll— C12— C13— C8 5.3(8) 

C26— C12— C13— C8 -174.7(5) 

Cll— C12— C13— 02 -179.8 (5) 

C26— C 1 2— C 1 3— 02 0.2 (8) 

SI— 02— C13— C8 -81.8(6) 



SI— C31— C32— C37 -24.5 (7) 

S1A— C31A— C32A— C37A 45.6(7) 

S1A— C31A— C32A— C33A -78.5(5) 

S1A— C31A— C32A— C38A 168.6(4) 

C31— C32— C33— 05 18.7(7) 

C38— C32— C33— 05 144.4 (5) 

C37— C32— C33— 05 -111.1 (6) 

C31— C32— C33— C34 -160.8 (4) 

C38— C32— C33— C34 -35.0 (5) 

C37— C32— C33— C34 69.4 (5) 

C31A— C32A— C33A— 05A 10.3 (8) 

C37A— C32A— C33A— 05A -119.2(7) 

C38A— C32A— C33A— 05A 134.7 (6) 

C31A— C32A— C33A— C34A -164.8(4) 

C37A— C32A— C33A— C34A 65.7 (6) 

C38A— C32A— C33A— C34A -40.3 (5) 

05A— C33A— C34A— C35A -169.2(6) 

C32A— C33A— C34A— C35A 5.9 (6) 

05— C33— C34— C35 -178.7 (5) 

C32— C33— C34— C35 0.8 (5) 

C33A— C34A— C35A— C38A 31.1 (5) 

C33A— C34A— C35A— C36A -77.0 (5) 

C33— C34— C35— C36 -73.0 (5) 

C33— C34— C35— C38 34.6 (5) 

C34— C35— C36— C37 70.8 (6) 

C38— C35— C36— C37 -36.5 (6) 

C34A— C35A— C36A— C37A 69.9 (7) 

C38A— C35A— C36A— C37A -38.2 (7) 

C31A— C32A— C37A— C36A 161.6(6) 

C33A— C32A— C37A— C36A -71.1(7) 

C38A— C32A— C37A— C36A 31.3(7) 

C35A— C36A— C37A— C32A 4.1 (8) 

C35— C36— C37— C32 2.2 (7) 

C31— C32— C37— C36 165.8 (5) 

C33— C32— C37— C36 -70.8 (6) 

C38— C32— C37— C36 32.1 (6) 

C34— C35— C38— C40 61.7 (5) 

C36— C35— C38— C40 171.4(5) 

C34— C35— C38— C39 -173.7 (5) 

C36— C35— C38— C39 -63.9 (6) 

C34— C35— C38— C32 -55.0 (5) 

C36— C35— C38— C32 54.7 (5) 

C31— C32— C38— C40 54.8 (7) 

C33— C32— C38— C40 -64.9 (5) 

C37— C32— C38— C40 -170.6 (5) 

C31— C32— C38— C39 -69.0 (6) 

C33— C32— C38— C39 171.3(5) 

C37— C32— C38— C39 65.6 (6) 

C31— C32— C38— C35 173.3 (5) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Ol— H1A-03 0.82 2.23 2.974 (6) 152. 

OlA— H1AA-03A 0.82 2.20 2.957 (6) 153. 
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